TIIE MOUNT VERNON METEORITE.

By Wikt Tassix,

Assistant Curator, Division of Mineralogy.

The meteorite here described was found on the farm of Capt. S, T,
Fruit. in Mount Vernon Township, abont 7 miles northeast of Hop-
kinsville, Christian County, Kyv.  Althongh known for some thirty-
five years. its meteoric orvigin was not suspected until 1902, and the
first published accommt and preliminary deseription was oiven by Dr.
George P. Merrillin the American Geologist in 1903, from which
the following is taken:

The meteorite, which is a pallasite, has been known for some thirty-tive vears hy
the occupant of the premises, where it served as a convenient stone on which to
clean bhoots after crossing the muddy fields.  Although recognized as of a peculiar
type of stone, no suspicion of its meteoric natnre was entertained, and it was only
when the zine and lead mining excitement of 1902 caused a sample of it to be sent to
Mr. E. O. Ulrieh, of the United States Geological Survey, with a request for infor-
mation, that its true nature became known. It is through the influenee of Mr.
Ulrich that the specimen wasx obtained for the National Museuin.

Prolonged exposure hax, naturally, brought about a great amount of oxidation
to the exterior portion of the material.  More than that, the rough usage to which
the exposed portion was subjected and the hreaking away of small masses by the
eurions and the prospector, have so ohscured the original form that little of value on
this subject can be said.  The mass [Plate T11], as it came to the Muzeum, is in the
form of a rude prizni zome 55 centimeters in height, with sidex measuring 33 centi-
mweters and 36 centimeters, respectively.  Although badly oxidized, two of the sides
show rough pittings. The weight, as received, was 351 pounds (159.21 kilos).

GENERAL STRUCTURE AND COMPOSITLON.

A ent sarface (Plate TV) shows the mass to be a pallasite of the Krax-
nojarsk type (Pk), consisting essentially of nickel-iron occurring in
cohering spongitorm or retienlated masses containing olivine and
varying amounts of trotlite, schreihersite, carbon, chrowmite, and law-
rencite.

« Merrill, George P. A Newly-found Meteorite from Mount Vernon, Christian
County, Kv.  American Geolegist, xxxt, March, 1903, p. 156,
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The nickel-iron ¢ un~lnuonl comprises about um-—llnl(l of thv mass of

the entire surfaee as cut, and serves as wmatvix in which are contained
rounded blebs of olivine varving in size from {1 to 30 millimeters in
dinmeter.  Dislodging the olivine blebs will in general diselose avery
thin, black, specular filme more or less completely lining the entire
eavity, and which is rich in carbon and usually contains some chlorine
ax chloride, together with more or less sulphur as sulphide. Next to
thix is frequently found a more or less continuous layer of schrei-
hersite or troilite, or both.  These in turn are followed by the nickel-
iron constituent made up of kamacite, tenite, cte.

The olivine blehs are quite commonly penetrated by eracks in all
directions.  These eracks may or may not be filled with other sub-
stances.  In the former case thev are charged either with metallie
iron, the black, specular chlorine-containing material above referred
to as commonly surrounding the olivine, and which often contains
chromite: with limonite (probably resulting from the oxidation of the
specular substance), and which also contains chromite: or, and this
hut rarely, with schreibersite or troilite,

The mass contains, approximately, the tollowing percentage com-
position, caleulated from the results of several analyses:

OlIvine e 63.15
Nickel-iron ..o .. B, 12
Schreibersite .. oo . .o ..... 1.95
Trotlite . .o aaaa .64
Chromite ..o o . . ... 1. 00
Carbon ... ... .09
Chlorine. ..o ieeaan Trace.

This agrees faivly well with the conposition of the mass as deter-
mined by the measurenient of the areas of its constituents, the mean
of some three hundred measnrements giving the following values:

Olivine .. ... ... ... 61,

7i
Nickel-iron _ ... ... ... ... ... ... 36. 52
Nehretbersite, oo oL .. .. 1.33
Troilite . .. ... ... .38

THE MINERALOGICAL COMPOSITION.

Some 400 grans in all of the mass were taken for separation and
analysis. and in the several portions of this the following were
separated:

The wickel-iron alloy.——This constituent approximates one-third of
the whole. It oceurs in cohering spongiform masses of irregular
shapes. some of them measuring a centimeter along their greatest
diameters. while others are merely hair-like filaments.

Etching shows that the mass of the iron constituent is made up of a
darker coloved alloy in which is seen fine lines of a tin-white color
(xee figure). which are in part oriented and in part penetrate the mass in
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zigzag shapes.  Bonnding this entectic is seen a band of hright, white
iron. which varies in width from a line to a millimeter.

Examined under the glass the mass of the iron constituent appears
to be made up of minute
octahedrons wrranged in
fine lamelle, and consid-
ered as a unit may be de-
fined ax a granular octahe-
drite containing more or
less nnmerous troilite and
schireibersite areas.

Two portions of this con-
stituent, cach weighing 10
grams,  were taken for
analysis, and after treating
with dilute acid for the
separation of schreibersite,
teenite, ete. were examined
as follows: In one the sifi-

con, iron, aluminum, cop- SECTION (MAGNIFIED) SHOWING STRUCTURE OF THE
per. cobalt, nickel, and sul- METSLLICRTON

phur were determined: in the other the carbon and phosphorns, with
the following results:

Iron. ... 32,520
Nickel .. oo 14, 044
Cobalt ... ... 949
Copper ..o .. . 104
Salphur oo oo . 288
Silen ... . 808
Aluminume. ..o 410
Carbon .. ..ol . 465
Phosphorns . oo oo . 390
Chlovine ... ... ... .. ... .. ... Trace.

Teenite occurs in very thin, brittle. tin-white lamellae, with a specitic
gravity of 7 at 20.1° C.. and having the following composition:

) 63. 99
Nickele. o oo oo 35. 98
Cobalt ... il .10
Copper .o Trace.
Phosphorus .o ..o o oo il .04

The material was stronely magnetic, hut did not possess polarity.

Sehreibersite oecurs fairly abundantly. approximating as it does 1.35
per cent of the mass by measurement and 1.95 per cent by analysis.
It is found bounding the olivine areas and occasionally penetrating or
contained in them. The more common occurrence is. however. as
blebs, veins. or filaments in the nickel-iron constituent. The mineral
has a brilliant tin-white color, is strongly magnetic, possessing polarity,



216 PROCEEDINGS OF TIHIS NATIONAL MUSEUM. VOL. XXVIII,

and in one instance was nndonbtedly ervstallized, hut. nnfortunately,
the specimen was so hrittle that it fell to pieces on attempting to
measure it.

An analysis gave the following:

RN 6 0c000000000000000 0000000000000 64,990
Nickel . oo 18. 905
Cobalto ..o o .. L T05
Phosphorus ..o oo o o ..o... 15,700
Copper ..o e Trace.

Troilite occurs commonly associated with the black specular mate-
rial lining the cavities containing the olivine in the nickel-iron con-
stitnent. 1t varies in its dimensions from a coating a line in thickness
to masses 2 or ore millimeters thick by 10 millimeters in length.
Grains and flakes of troilite are occasionally contained in masses of
the nickel-ivon alloy and may then he associated with schreibersite
areas.  Further, it may oceur as isolated grains or flakes and filling
cracks in the olivine areas.

The material analyzed was ohtained by treating the metallic portion
with merenry bichlovide, and after its solution separating the troilite
and schreibersite from carbon, silicates, ete.. with the magnet and
from cach other hy lixiviation. The material thus obtained had a
speeitie gravity of £.759 at I8 €. and the following composition:

[rom . .o iiiiiiiiiiii.. 62. 99
Nickel ool \ =y
Cobalt .o f

Phosphorus. .o o o oo iiii.. Trace.
Sulphuar oooo ool 36,35

The specular materiol lining the olivine cavities is essentially a
eraphitic iron containing sulphur and chilorine.  The material analyzed
was far from being homogencons, as it was separated mechanically
with the aid of a glass. The composition was as follows:

| ) ) 54,900
Nickel. . oo .. -

Cobalt oo e } L)
Silea . oo ... 2. 990
Carbon oo .... 2. 810
Salphar oo ool 1.750
Phosphorus ... ..o o oo oo oo lL. 1.470
Chlorine. . ... ... .. ... ..... 100
Alumina. oo ..., 940

(hromite ocenrs quite abundantly, varying in size from microscopic
orains to @ crystal 1T millimeter in dimneter,  The erystals are more
or less perfect oetahedrons, rarely modified by other forms, and then
only by » 0 (110), ax noted in one instance.  They are brilliant black
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in color with a metallic luster; nonmagnetic; have a specific gravity
of +.49 at 18 C., with the following composition:

Chromic oxide ... ... . .. ... ... 64. 91
Alumina. . oo .. ... 9. 85
Magnesia +. 96
Ferrousoxide ... .. _......... 17.97
Siliea . ... .... 1.38

Olivine oceurs in more or less rounded masses which, when care-
fully extracted, show well-marked facets.  These facets are probably
not to be referred to any crystal forms, since no zonal relations could
be established after repeated measnrements.  The mineral is com-
monly hrownish in color and only oceasionally honey yellow.  The
blebs are more or less eracked and the eracks filled with foreign mate-
rial. as graphitic iron, limonite, chromite, cte.  Some of the clearest
grains, which under the glass were quite free from impurities, were
selected for analysis, with the following results:

Silica. oo .... 35, 70
Magnesia 2o (122
Ferrousoxide ... ... . ... . .. __.20.79
Fervicoxide. ... ... .. .. . _..____.. .18
Alwwinas ..o . 42
Manganese. . ... ... ........._. L1
Nichl oxide . ..o ... ol

Phosphorus. ..o oo oo . .. Trace.



